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Web Competencies for IT Students
Trevor Taylor, Member, IEEE

Abstract—The Internet has become all-pervasive to the
extent that many businesses now need an Internet presence to 
be successful. With this in mind, there are certain key
competencies in the development of Web Applications that
should be expected of all IT graduates. The Queensland
University of Technology (QUT) has recognised this by making
web development one of the core (required) units in its new
Bachelor of IT degree. This paper includes a literature review
of web development courses; it discusses the necessary skills 
and knowledge required of web developers; and it explains the
innovative features of web development as it is taught at QUT. 
Index Terms— IT Education, Web Development, Web
Applications, E-commerce 
I. INTRODUCTION
EB technologies are an essential component of a
computing curriculum because the web has become
an integral part of daily life in Western countries [8], [13],
[14]. Our proposition is that all IT students should be able to 
develop web applications. However, exactly what
constitutes a web development course, and how it should be 
taught, are not universally agreed. 
In a recent study [9], it was found that over half of the
Business Schools in the USA offering Information Systems
(IS) programs included web development and e-commerce
as subjects. Interestingly, only 25% of the 232 schools
surveyed teach what the paper’s authors classify as Server-
side Web Development.
With no server-side code, a web site cannot be dynamic
and its usefulness is severely limited, which calls into
question the utility of many of the courses in the survey.
Bearing this in mind, we define a web application as 
web-based software that performs business functions using
a back-end database. This involves both the presentation
logic (the user interface) and business logic, i.e. both client-
side (running in the web browser) and server-side code 
(running on the web server). A web application is therefore
more than just a static web site. 
This paper argues that the development of dynamic web
applications should be a compulsory component of all IT
degrees. Furthermore, the approach used for assessment
should be as close to a real world scenario as possible.
By way of example, we relate our experiences in running
a web development unit (also called a course or a subject at 
other institutions) over the past four years, which has been
both challenging and rewarding.
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This unit was previously required for the E-commerce
major within the Bachelor of Information Technology, but it
was an elective in other majors. As of this year, 2006, it has 
become a compulsory core unit in the undergraduate degree. 
(It is one of only 10 core units.). A similar unit is also
available for postgraduates.
Web development requires knowledge of many different
areas: databases; programming; graphics; etc. The
traditional skills of analysis/design and project management
are also required, as they would be for any software project.
As well as fundamental technical knowledge and skills, 
web developers also need to have skills in user interface 
design (also called human computer interfaces, or HCI); 
teamwork; communication (both verbal and oral); and they
must be committed to life-long learning due to the rapidly 
changing nature of the field.
In an interesting twist, one of the essential competencies
for an IT student is being able to search the web to find
information on how to develop web sites. Although all
students have used the web, knowing where to look and
how to undertake effective searches is a skill that needs to
be cultivated.
According to Tabor [11], “general business knowledge,
communication and team skills are as important as the
technology the students learn in their degree programs”. For 
good reviews of the diverse range of skills required, see the 
results of surveys in [10] and [12].
Many of the skills just mentioned appear in the list of
Graduate Capabilities that most Universities have developed
for their degree programs. Skills such as the ability to work
in a team, good verbal and oral communication, etc. are
highly sought after by employers. These “soft” skills are 
perhaps more important attributes of a potential employee
than “hard” technical knowledge, such as the large range of 
programming languages that must be used to develop a web 
application.
For instance, there is a wide variety of platforms in use 
for web applications. We use ASP.NET for this unit. It is
therefore quite likely that students might not have worked
on the particular platform in use at a given company when 
they apply for a job. However, a student’s ability to quickly
learn and adapt to a different development environment is
key to their employability. Therefore, we place a strong 
emphasis on self-directed learning.
Half of the overall mark in our web development unit is
based on assignments. The first assignment is analysis and
design, and the second is the implementation of a complete
web application including administrative functions for 
manipulating the back-end database.
Assignments are completed in the students’ own time,
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and most students undertake them at home without 
assistance from teaching staff. In fact, most students these 
days expect to be able to work from home or in their own 
laptops. (We have staff available for consultation, but many 
students do not take advantage of this.) This exercise in 
asynchronous learning encourages the students to learn on 
their own, or in conjunction with their peers, and to explore 
topics outside of the lecture material. 
The completed web sites are uploaded to our Web 
Repository where they are visible to the entire class. This 
opens up opportunities for peer assessment and helps to 
deter plagiarism by making it very easy to detect. Our 
research has shown that the students are very positive about 
the use of the Web Repository. 
II. THE ISSUES
This section outlines several of the issues facing a course 
designer for a web development unit. 
In [5], the author points out many of the challenges 
involved in implementing a web development unit, 
including: the choice of textbook and software platform; 
range of skills amongst the students; and the steep learning 
curve for teaching staff who need to stay ahead of the 
students in an area of rapidly changing technology. These 
are just a few of the issues. 
A. Required Skills for Web Development 
There is no agreement on exactly what skills are required 
for web development. See [12] where a survey of 20 
organisations in the UK (from both the public and private 
sectors) was undertaken to determine the necessary skills. 
Technical skills were identified by 80% of the survey 
participants as being the most important, whereas 20% 
pointed to business/analytical skills. 
Around 95% of respondents said that hands-on work was 
the best way to develop the necessary skills. Only one third 
of the organizations sent their staff on training courses, 
preferring instead for them to learn on the job. This is in 
spite of the fact that web development, especially 
debugging, was recognized as being more difficult than 
conventional software development and that skills are 
required in a large range of tools and languages. 
As an interesting aside, only 2 of the 20 organisations did 
a cost/benefit analysis for new web sites, and there was a 
general lack of technical documentation on web sites that 
had been developed. This is a serious concern for the future 
of web development. 
Another view is presented in [10] where a survey was run 
in New Zealand that involved three different stakeholders: 
co-op students, academics and businesses. 
There were some obvious differences amongst the 
expectations of these groups. For instance, students believed 
that they already had good communication skills, but 
businesses did not. Academics wanted to emphasise the 
Human Computer Interface, and students wanted technical 
skills, but businesses did not see either of these as essential. 
However, all the stakeholders agreed that real-life 
experience was important. 
B. Selecting Course Content 
Opinions differ on exactly how to teach web 
development. Refer to [4], [7], [13], [14] for examples of 
different approaches. 
For instance, [7] suggests one third of the course should 
be client-side, one third on a server-side technology and one 
third on “advanced topics” including databases. In [14], the 
author spends 40% of the time on client-side and the rest on 
three different server-side technologies. 
Viewing the subject as the development of e-commerce 
web sites, [2] offers suggestions as to the various areas that 
should be covered, which include business planning and the 
processes involved in conducting e-commerce. 
It is clear that web development requires skills and 
knowledge in a wide range of technologies and it is not 
possible to cover all platforms in a single semester [8]. 
Technologies on the client-side (the web browser) 
include: HyperText Markup Language (HTML); Cascading 
Style Sheets (CSS); JavaScript; Java; eXtensible Markup 
Language (XML) and XHTML. On the server-side, the 
technologies include: Visual Basic (VB) or C# with 
ASP.NET; Common Gateway Interface (CGI); Perl; PHP; 
Python; Java Server Pages (JSP) / Java Servlets; Cold 
Fusion; etc. 
Clearly, it is not possible to cover all of these areas in a 
single unit in sufficient detail for the students to write a 
significant piece of code. A mixture of topics must be 
selected that is adequate for the task, but will not overload 
the students. 
C. Finding Suitable Textbooks 
Various authors, [7], [8], [11] and [14], have noted the 
difficulty of finding a suitable textbook. This makes the 
development of purpose-written resources essential. 
Textbooks often do not cover both the basics of web 
development as well as providing in-depth details of a 
particular web technology. In fact, many books are 
professional reference texts which are written from the 
perspective of an experienced programmer. These are too 
advanced for many students, and they and can also rapidly 
become obsolete. 
The challenge of selecting a textbook is a recurring theme 
in the literature. As a result, many academics have 
developed their own “extensive set of online references” 
[4]. 
D. Student Abilities and Pre-requisite Knowledge 
There is wide variability in the skills and experience of 
students entering our unit, which has also been noted as a 
problem in [7]. 
Most of our students have prior experience in creating 
static web pages as a consequence of a pre-requisite unit, 
but this is not the case for all students because they can 
articulate into the degree from other institutions. 
A basic understanding of database concepts and the 
fundamental data manipulation SQL commands (SELECT, 
INSERT, UPDATE and DELETE) are assumed knowledge. 
If students have taken the pre-requisite units, then this is not 
an issue. However, QUT does not enforce pre-requisites and 
consequently some students struggle with these database 
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operations.
Programming abilities also vary considerably from
student to student. We have also found that many students
entering an IT degree these days are not interested in
programming, or have no aptitude for it.
Lastly, students from other Faculties, e.g. Engineering or
Business, sometimes take the unit as an elective. These 
students have little or no programming experience.
E. Constantly Changing Web Technologies
Teaching web development is not an easy task because 
the academic staff are on a continual learning curve. Petrova 
[10] refers to it as “the moving target of teaching 
e-business”; Treu [13] calls it “the unteachable class”; and 
Tabor [11] points to never-ending change in the classroom.
For example, we updated from classic ASP to ASP.NET 
version 1.1 in 2004, which involved a major re-write of the
lecture notes and practicals. In November 2005, Microsoft
released version 2.0 of the .NET Framework. This will
again require significant changes to the unit during 2006. 
In tandem with the web technologies, the development
environments tend to become increasingly sophisticated,
which presents its own challenges.
For instance, Visual Studio 2005 contains many new
controls that can be implemented without writing any code. 
This is important for inexperienced programmers because it 
allows applications to be written that contain a reasonable
level of functionality with minimal programming skills. This
increases their self-confidence, which is good, but it can 
give the impression that development is a trivial task.
Sophisticated tools give the better programmers an
opportunity to develop more sophisticated applications
because they can quickly implement the base functionality 
and move on to the more interesting aspects of their designs.
F. Teamwork
Most web development units are taught using projects
undertaken in teams. Yeu and Ding [14] have tried several
approaches over the years, ranging from several small
assignments to one large term project, and claim that “no 
single arrangement is universally better than the other”.
However, they teach multiple server-side technologies in
one course which makes it difficult to cover any single
technology in any depth.
On the other hand, Lee [7] set several small assignments,
but intended to move to a group project as he considered
this to be a better approach.
The work reported in [1], which appears to be largely
based on [6], discusses the use of web development as a 
vehicle for teaching project management in teams.
Teamwork is a separate and complex area that is only 
addressed briefly here. It remains problematic, but most of 
the problems are generic and are not unique to web
development.
G. Authentic Environment and Tasks 
As with most subjects, it is important to provide authentic
assessment items for students. Tabor [11] proposes using
real projects with local small businesses, but the logistics
involved with large classes mean that this is not feasible for 
us. Regardless of the approach, the environment that the
student is presented with should reflect real life as closely as 
possible [14].
Web development has been used as the medium for a 
systems design course in [3], where the author suggested
using individual PCs as the web servers. While this is
suitable for individual developers, it does not encourage
collaboration and is not suitable for peer assessment.
It is also important for students to understand the issues
involved in working on a remote server such as would be 
the case if the web site were hosted at an Internet Service 
Provider (ISP). Therefore, a centrally managed web server
is desirable for teaching purposes. Curiously, many of the 
papers in the literature do not mention this.
TABLE I
CLASS SIZES FOR WEB APPLICATIONS IN 2005
Unit
Code Semester 1 Semester 2 Semester 3 Totals
ITB227 212 108 59 379
ITN227 54 36 22 112
Totals 266 144 81 491
ITB227 is Undergraduates and ITN227 is Postgraduates.
H. Summary
In summary, the issues facing teaching staff include: 
x Deciding exactly what to teach in a limited amount
of time when there is a vast array of topics; 
x The need to teach both “hard” and “soft” skills; 
x The very wide range of technologies to be 
covered;
x Constant changes to the underlying technologies
necessitating software upgrades, changes to course
materials and the ongoing training of staff;
x The difficulty of finding suitable textbooks;
x Variability in the skills of the student cohort; and 
x The requirement to make the work practical and
realistic.
III. OUR SOLUTION
A. Background
This paper discusses our solution to the problems of 
effectively teaching Web Applications to large classes, i.e. 
hundreds of students, under the unit codes of ITB227
(Undergraduate) and ITN227 (Postgraduate) at QUT. 
We have taught this unit to both undergraduates and
postgraduates for the past four years, with in excess of 
1,600 students during the last three years. Table I shows the
student numbers for last year, 2005. (The numbers are lower
than in the preceding few years because of the decline in 
enrolments in IT that has been seen worldwide. However, 
our numbers appear to be picking up in 2006.) 
We selected Microsoft Active Server Pages (ASP) as the
web server platform several years ago. Since then we have
upgraded to ASP.NET. 
A few students have indicated that they would prefer to
use the LAMP environment which consists of the Linux
operating system; Apache web server; MySQL database;
and Perl or PHP or Python programming language.
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LAMP is popular because all of the components are free 
and some people dislike Microsoft. However, the bulk of 
our units are based on Windows which includes a web 
server called Internet Information Server (IIS), and we also 
use Microsoft Visual Studio in other units. Alternatively, we 
have units that use the Java 2 Platform, Enterprise Edition 
(J2EE), but they come after the basic web development unit. 
Despite ASP being a Microsoft technology, we originally 
decided to broaden our students’ experience by using 
Macromedia Dreamweaver for development instead of 
Microsoft Visual Studio. Dreamweaver is a popular 
development tool in the industry. However, we have 
recently dropped it in favour of Visual Studio. 
Out of necessity, we have developed many of our own 
resources. Our course is “web assisted” (as opposed to web-
based), with a wide range of materials, such as: on-line 
tutorials; quizzes; sample web sites (with source code); a 
voluminous FAQ (Frequently Asked Questions) page; and 
links to Internet web sites. As well, all lecture notes, 
practicals, assignment specifications, explanatory notes, etc. 
are online in the QUT OLT (Online Teaching and Learning) 
system. 
Learning to write web applications requires hands-on 
experience. Therefore we have created a virtual ISP, called 
the Web Repository (WebRep), where students build their 
web sites. 
The WebRep has several advantages: students can see 
each others’ work, providing examples and ideas; web sites 
can be added to a student’s Digital Portfolio; it has 
simplified the marking process for assignments; and it is 
much easier to detect plagiarism which acts as a deterrent. 
We require students to work in teams of three or four to 
design and develop a realistic web site. In the process, they 
touch on the areas of marketing, business planning, project 
management, legal issues (copyright, privacy, terms and 
conditions of sale, etc.), database design, graphic and user 
interface design, etc. Although there is not enough time to 
cover all of these areas in depth, the overall project is quite 
authentic. (An elective unit takes up where this unit leaves 
off and covers business plans, legal issues, etc. in more 
detail.) 
In a pre-requisite unit, we give all the students a single 
topic (which changes each semester), and they develop a 
static web site (using HTML and CSS) as well as the 
associated documentation and promotional materials. 
However, in this unit, students are allowed to select their 
own topics for their web sites. We find that this helps to 
raise the level of enthusiasm because they can choose a 
topic of interest to them or of direct benefit. Freedom of 
choice is welcomed by the students. 
To engender a spirit of competition, we implemented the 
Web Idol program in Summer 2005. This was based on the 
popular TV series called Australian Idol, but instead of 
performing, the students were required to publicly present 
their web sites. The “winners” were selected by the class 
and earned extra marks. 
The unit is universally popular and has consistently had 
the highest enrolment in the School of Information Systems 
(apart from compulsory First Year subjects) despite being 
an elective for most of the students. 
Students have enjoyed the unit, as evidenced by the 
results of Student Evaluations of the Unit (SEU) and 
Student Evaluations of Teaching (SET). Many students go 
on to do a Group Project (an independent study unit) based 
on building a web site, usually for a small business, as a 
consequence of their positive experience in this unit. 
This year, 2006, we have changed to a new degree 
structure. ITB227 has been replaced by a new unit, ITB007 
Web Development, which is a core (required) unit for all 
undergraduates. Almost 300 students are enrolled in this 
unit for first semester, and we expect more in the second 
semester as the impact of the new degree flows through the 
system. More than 80 new web sites have been added to the 
Web Repository in this semester alone. 
These class sizes represent a significant problem for 
managing and assessing students. Group assignments and 
blended environments are essential for reducing the 
workload on staff. 
B. The Web Repository 
We argue that an essential component of an IT degree is 
learning how to develop dynamic web sites. Students 
expend considerable effort creating such sites, but the 
products of their labour were previously lost at the end of 
the semester. We therefore developed a Web Repository 
(WebRep) for storing students’ web projects. We also had 
to develop the necessary tools to maintain this repository. 
Several benefits accrue from a web site repository: 
x Higher visibility engenders a competitive spirit 
amongst peer groups; discourages plagiarism; and 
allows teaching staff to provide more frequent 
feedback.
x No setup time is required for web site 
presentations or for the marking of web sites. 
x The web repository provides a resource for 
demonstrating the good (and possibly bad) 
features of web design. 
x Staff have an online archive of past sites that can 
easily be searched to detect plagiarism. 
x Students can incorporate their work into their 
Digital Portfolios for viewing by prospective 
employers. 
Administration of the Web Repository is done via a web 
interface that has been written using ASP.NET. In other 
words, we used the same technology to develop the 
administration tools as is used in the unit itself. 
For example, administrative functions were required to 
set up empty web site directories with the appropriate 
permissions to allow student teams to manipulate their own 
files, but only view the web sites of other students. This 
process is largely automated. 
At the end of a semester the final web sites are “locked 
down” so that the students can no longer update them. 
A side benefit of hosting the web sites on a Faculty server 
is that regular backups are performed. To date we have not 
had to rely on this to recover lost student assignments, but it 
is in place nonetheless. 
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IV. EVALUATION
Almost 500 students undertook these units and used the
Web Repository during 2005. (Student numbers for the
whole of 2005 are shown in Table I.) Another 300 students
have taken the units so far in 2006. As a result, we now 
have a collection of over 250 web sites that can be used as 
examples for future students. 
A survey of the students was undertaken at the end of the
first semester of 2005. Both undergraduates and
postgraduates were surveyed. The questions and distribution
of responses are shown in Table II where each cell shows 
the percentages of respondents for undergraduates and 
postgraduates respectively.
The commonly used scale of 1-5, with 1 meaning
Strongly Disagree (SD) up to 5 meaning Strongly Agree 
(SA), was used for the survey. All questions were phrased
in the positive sense to avoid confusion.
There were 62 responses out of 212 undergraduates
(29%) and 14 responses from 54 postgraduates (26%). A 
total of 76 respondents for a voluntary survey of this type is
reasonable, given that students are constantly being asked to
complete Student Evaluations of Teaching and Units. A
high proportion of the responses (over 50%) also had 
written feedback.
Note that nobody selected the Not Applicable (N/A)
option. Furthermore, very few people chose Strongly
Disagree for any of the questions.
The first four questions are not the focus of this paper, 
and are only included for interest. They relate to a variety of
online resources that we provide for the students to assist
them in learning about web development. (These are
provided to partially compensate for the lack of pre-
requisite knowledge on the part of some students entering
the units.) Although we believe that these resources have a
positive influence on learning outcomes, this requires
further investigation to confirm a correlation.
The last two questions asked whether students found 
setting up their web sites on the Web Repository to be a 
useful learning exercise, and whether they found it useful to
be able to see the other students’ web sites.
To better illustrate the results of the survey, the response 
rates for these last two questions are shown graphically in
Fig. 1 and 2. 
It is immediately apparent that the majority of students
agree with the propositions that the Web Repository was
useful and that seeing other web sites was also helpful. (The 
average ratings from all respondents for these two questions
were 3.88 and 4.37 respectively, with a maximum possible
score of 5.) 
Anyone who has undertaken student surveys will 
recognize two common effects in the data: the small class
effect and/or the graduate student effect.
Smaller classes tend to give instructors higher ratings due 
to the fact that the students get to know the instructor better.
In large classes, it is easy for students to become alienated
and they vent their frustration in the survey.
Graduate students are often older people who are working
full-time and studying part-time. They tend to be more
interested in educational outcomes than younger students.
They therefore appreciate the efforts of the instructor and 
give higher ratings.
In the written (free form) responses to the survey it was
apparent that the students who disagreed with the usefulness
of the Web Repository did not understand the purpose of the
exercise. We now take more care to explain the importance
being able to work on a remote server, as opposed to the
local hard drive. 
The large amount of written feedback suggests that the 
people who responded to the survey did so because they 
wanted to have their say, i.e. they were the more outspoken
students. It is therefore difficult to say whether the results
are truly representative of the whole cohort.
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TABLE II
RESPONSES TO SURVEY QUESTIONS
Question 5(SA)
4
(A)
3
(N)
2
(D)
1
(SD) N/A
I found the 
resources on OLT
to be useful 
26%
29%
69%
71%
2%
0%
2%
0%
2%
0%
0%
0%
I found the on 
Online "Live 
Link" Examples to 
be useful 
19%
14%
54%
57%
16%
21%
9%
7%
1%
0%
0%
0%
I found the 
example web site 
to be useful 
29%
43%
53%
29%
10%
29%
6%
0%
2%
0%
0%
0%
I found the online 
Tutorials and 
Quizzes to be 
useful
19%
21%
56%
64%
10%
7%
13%
7%
2%
0%
0%
0%
I found moving
our web site to the 
Web Repository
to be a useful 
learning exercise 
27%
43%
50%
36%
6%
7%
11%
14%
5%
0%
0%
0%
I found it useful to 
see the web sites 
produced by other
students
48%
57%
40%
36%
8%
7%
3%
0%
0%
0%
0%
0%
Scale of 5-1 with 5=Strongly Agree (SA) and 1=Strongly Disagree (SD).
Percentages for each question are for undergrads and postgrads respectively.
Fig. 1.  Responses to the Question: “I found moving our web site to the
Web Repository to be a useful learning exercise”
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Another advantage of having the web sites online is that
presentations can be performed with almost no setup time
required. Presentations can also be run in any lecture
theatre, not just in the PC Labs. (All QUT lecture theatres
have projectors attached to Internet-connected PCs.) Fig. 2.  Responses to the Question: “I found it useful to see the web sites
produced by other students” 
On the basis of these survey results, we determined that
establishing the Web Repository had been a worthwhile
exercise, and that the students saw some value in having it
available. Consequently, we continued to use it through the
remaining semesters of 2005. 
Anecdotal evidence from the second and third semesters
of 2005 (from tutors and direct discussion with students)
supported the results of the survey in the first semester, and 
so further surveys were not undertaken.
V. DISCUSSION
A. Peer Assessment 
One of our objectives is to incorporate elements of peer 
assessment into the unit. This is facilitated by ready access 
to the web sites of all the teams.
To date we have used two processes to enable students to
evaluate each others’ work: 
x Anonymous online voting; and 
x Web Idol.
At the end of the first semester, we provided the students
with an online facility to vote for the best web site. This
used the existing Quiz system (within OLT). The outcome
was published but there were no incentives offered other
than the satisfaction of winning. This did not produce a very
large effect. 
In the third semester, we introduced Web Idol. This was
based on the popular Idol TV series, but did not operate in
the same way. A preliminary shortlist of web sites was 
produced by the tutors. The selected teams were invited to 
present their web sites in a brief (five minute) presentation
to the whole class during the last lecture of the semester. At 
this time, all the students who were present voted for the
best web site. After collating the results, the winners were 
announced via e-mail and the top three teams were awarded 
bonus marks towards their grade for the unit.
This approach seemed to be successful with the higher
achieving students, who actively competed for the “prizes” 
and the title of Web Idol. However, it does not seem to have
had any effect on the poorer students who presumably gave
up early in the semester. Therefore, apart from the obvious
entertainment value, it is not clear that Web Idol has 
contributed to better learning outcomes.
Entertainment value, however, should not be discounted.
Students who enjoy their units are more likely to spend 
extra time on them, and consequently to learn more.
B. Tangible Benefits 
Time and cost savings have accrued for both staff and 
students. It is no longer necessary for students to burn CDs 
and submit them, and then for staff to set up the web sites
from these CDs. This was previously a very labour-
intensive process, especially as some of the web sites would
fail to work when copied off the CD. 
No instances of plagiarism were detected in 2005, 
whereas there were a couple each year in the preceding 
years. Because of the low numbers involved though, it is not 
possible to state with any certainty that the level of
plagiarism has been reduced. However, it is quite apparent
to students that copying another web site is now very likely
to be detected. 
From our perspective, it is now very simple to search the
entire web site collection for similar code fragments if we 
suspect an infringement. This would not have been feasible
in the past when submissions were on CDs and were not
kept online.
Although it is should not be considered as a benefit, the
failure rate in this unit is quite low and the student
satisfaction level is very high. This most probably reflects
the fact that students are provided with an opportunity to be
creative – something that is rare in many IT units. There is a
clear sense of satisfaction in completing the web site which
has been evident in discussions with students every
semester.
C. Difficulties Encountered 
We have chosen to use the Microsoft .NET Framework
with VB.NET and ASP.NET. Another core unit teaches C#,
and we originally chose Visual Basic to expose students to a 
variety of languages. However, there is pressure from the
students to use C# in this unit as well. This comes
particularly from the students who are not capable
programmers consequently they grapple with the syntax
differences between C# and VB, rather than seeing the
similarities.
We have recognised that teaching only ASP.NET this is a 
narrow view, so we now give the students a lecture
outlining the competing technologies so that they are at least 
aware of other options. However, we do not have enough 
time to include assignments using other technologies.
In spite of having used Macromedia Dreamweaver for the 
past four years, we have decided to drop it in 2006 in favour
of Microsoft Visual Studio.
We have often received complaints from students about 
Dreamweaver. This was partially because no free version 
was available (whereas Visual Studio is free to our students
under the Microsoft Developer Network Academic
Alliance), and partially because Dreamweaver is buggy and 
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difficult to use for developing ASP.NET applications. 
Even with the latest upgrade of Dreamweaver to version 
8.0, which was released in late 2005, it still has very poor 
support for the ASP.NET environment, e.g. it does not 
support the use of code-behind files (server-side code that is 
compiled separately from the web page). 
In particular, debugging in Dreamweaver is very difficult. 
In contrast it is almost trivial in Visual Studio because 
breakpoints can be set directly in the server-side code and 
the developer can step through the code one line at a time. 
The importance of this facility should not be underestimated 
because it can dramatically simplify the debugging process, 
especially for novice web developers. 
We have used several different approaches to teamwork 
over the years, but none of them have been 100% 
successful. The most common problem is social loafers – 
students who do not carry their fair share of the workload. 
Loafing can result from several causes, not just laziness. 
Many students, including those enrolled full-time, are 
also working. This means that they are “time poor” and so 
they cut corners, either by offloading work onto other team 
members, or, in extreme cases, by plagiarising. 
In fact, time management is a major problem for some 
students who do not seem capable of organising themselves. 
All academics can relate stories of students who leave 
assignments until the night before the due date. With the 
amount of effort required to build a dynamic web site, this 
approach simply does not work. 
Some students do not have the requisite skills, and this 
means that it takes them much longer to produce a piece of 
work than a more competent student, which can be 
perceived as laziness by other team members. 
A lack of English language skills can also be a 
contributing factor for foreign students. When faced with 
writing a report or giving a presentation, they might 
procrastinate. They might also produce a poor quality 
product, although this is not due to lack of effort. 
Sometimes, other students will attempt to compensate by re-
writing reports, but this can result in resentment and 
arguments amongst team members. 
Many students are not mature enough to handle conflicts 
within their teams. This results in teams splitting up or 
becoming dysfunctional. Often these problems are not 
reported until the end of the semester when it is too late to 
correct the problems. 
We have attempted to resolve this issue by introducing 
Milestones whereby teams must demonstrate progress well 
before an assignment is due. Ideally, we would like to more 
closely manage the project teams but this is not feasible 
with the available staff resources. For instance, we had over 
80 teams in Semester 1, 2006. 
It is worth noting that teaching a subject such as this 
requires access to a web server where the instructor can 
place examples that incorporate server-side code. This 
presents a problem in some Universities, including QUT, 
due to the organizational structure and the tight security 
over web servers that is imposed by the technical support 
staff.
Much of the development effort that went into creating 
the Web Repository was devoted to finding ways around 
security restrictions so that academic staff could manage 
Microsoft Internet Information Server (IIS) remotely 
without being granted full administrative privileges. This 
was an area of significant frustration, and further work is 
still required to eliminate dependencies on Technical 
Services staff for the beginning of semester setup. 
Another issue yet to be addressed is converting the 
administrative code to ASP.NET version 2.0. 
D. Possible Future Developments 
There is no intention at this stage to run the unit 
completely online. Although a relatively small proportion of 
the students are regular attendees at the weekly practicals, 
there is no doubt that they benefit from these sessions 
(otherwise they would not attend). However, we are 
working towards a more blended environment. 
The primary approach that we have taken is to provide 
online tutorials combined with matching quizzes. The 
quality of tutorials on the Internet is extremely variable, and 
therefore we have chosen to develop our own. Several 
“modules” are already available on our online teaching 
system (OLT), and our objective is to cover all of the 
content of the unit eventually. 
At the present time, QUT is in the process of reviewing 
various Learning Management Systems as possible 
replacements for OLT. Until a decision is made on this, we 
do not intend to invest further effort into developing 
tutorials and quizzes. Ideally, these two should be combined 
into interactive tutorials where students must answer 
questions interspersed with the content in order to proceed 
through the subject matter. This is not possible with OLT in 
its current form. 
Another area that might be addressed is the use of 
different web server platforms. Our Faculty server 
architecture is now based on running virtual servers on 
“blades” (single board computers mounted in a rack) in a 
“lights out” computer room. It is therefore relatively easy to 
run separate virtual servers with different technologies. 
LAMP, for example, is attractive because we also teach 
units based on Linux. Java Server Pages, Cold Fusion, etc. 
are popular platforms, and exposure to different web 
architectures would be beneficial for students enrolled in 
our Web Services and Applications major. 
It is desirable to make use wider use of the Web 
Repository. This year we will introduce it to the pre-
requisite unit, ITB002 Professional Studies. 
We already teach Java-based development with J2EE in 
other units, but the products of these units are not currently 
stored on the Web Repository. A unified repository is 
desirable, even if it is implemented on separate virtual 
servers.
VI. CONCLUSION
The World Wide Web is an enabling technology. As 
such, Web Competencies are essential for today’s IT 
graduates. Therefore, the effective teaching of web 
development is of fundamental importance to the 
profession. For this reason we now require all IT 
undergraduates to learn web development as part of their 
degrees at QUT. 
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Even students who will never be web developers can gain 
skills in software design, project management, teamwork, 
etc. through web development assignments. Future project 
managers can also benefit from an understanding of the 
issues involved in developing web applications. 
In this paper we have outlined our approach to teaching 
web development, which has been refined over several 
years with large student cohorts. The size of the cohort is 
increasing, with over 300 students in Semester 1, 2006. 
This work is significant for several reasons: 
x We have developed an ISP-like environment to 
provide students with a realistic but controlled 
environment; 
x Web sites are retained for a prolonged period, 
which provides exemplars for future students, 
minimises the risk of plagiarism and can be used 
for peer assessment; 
x A high level of motivation has been achieved, with 
very good learning outcomes over an extended 
period of time. 
Web development is an ideal vehicle for teaching a very 
wide range of topics. In the process of teaching web 
development, we also build up students’ skills in 
communication and teamwork, and we start them firmly on 
the road to life-long learning. 
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